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1020030012813 Qx}: 2003/4/22 

*1H #*l^r t$<*\9] ^sj-^ ^«.o. ^^^^ ^ aij:- 

^15. ^ ^«fl 7flSj]£l^ i^^l* S^Vcf. ^E)ti) ^ol7l 

^ dl^S] #3 ^1*>JL, ^El *jH AlJicHi -g-^H #^ -tU^ ff"£|» 2:^ 

i^*Hl <y7>Sl^r ^to^ f 

^ ^ 5^. ^-E>^, 0 J^cii £^Kr ^Bj -g-^"* €*Rr ^Sj- 

£ 4 
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1020030012813 <y*}: 2003/4/22 

^7\m*$o\} ^sHr 4°] {Device for controlling frequency 

response by scaling impedance} 

£ 3£r ^^l^^AS. i^^l ^efloll- M-E^-vfl^ SjjjLJEojtf. 

51 6^r 51 1^1 5]Jlo] -g-^ iLJ= #^£0)14. 

£ 7£r 51 l°fl s]5.oll 500kHz2] ^f^Sr* ofl^l #^ FFTtr 

51 8£- 51 4°fl 51^2} 500kHz^ ^foisfl- <y^5fi*- nfl£) -4^-1: FFTtr 

£ 9tt 51 4<H1 51 a] 5} 35.0) ^+ o.^ s^. £ o]cf. 
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1020030012813 #3 <g*} : 2003/4/22 

£ ll£ ^ti] ^<H7l^ ^ ^M1*M1 M-Efifl^ 

£ 12^ ^-^^ ^13 ^^1^0]) oHg. oj^eji i7ll<a^ofl srv ^}c^ 

£ 13£r *fl4 ^aHH tcf^- <y^cl^ ^?ll^^o11 ^l^r ^sj-^ »H 

-Sj-- -g-^-g- 7Hi Al^l- ^E^Kf- 3]S.<H1^ °d^, ^2flA]Ei 

ICUntegrated CircuitHH ^S}^ tMl7> &t}. ^, -g- ^ <£^-8: ^1 
*1*H 4^ ^7>* Stb €• ^2flAl^^(parastic capacitance)* -R- 
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1020030012813 %^ <&A- 2003/4/22 

<18> nfl-f e €-8-3. S}^ «g ofl5» , ^Hd^-^li^H 0 J«1^S A]- 

-g-slfe 33 ^71^ cl^l £. = 4! (DC offset) *fi7i 1- ^ $44. 

<ig> ^ <£4 <rHl 7HH cj*} 7l^tfl^ (baseband) #^ SsM^ 4^ 

91?} ^^^.S. *|1r=r ^BflAlels ^£ JL^ -M-^iH (high-pass filter)* 

a}-8-*H ^T^cf. zl&IM-, 717-lcfl^o.s. ^a] ^(zero)^ 

°fl^H 2HS£*r ^11 Sf-*>7l nfl^-ofl ufl-o u^o. ^ ^s}-^ (cutoff frequency)* 7} 

<20> ^tiV^<?] JL^ -1-2]- ^(high-pass filter)^ U 4)7 r £ H S-^^cf. s. lofl 

l*r RC(7i%V-^sflAlEi) _H<* ^4 ^E^t}. J7^ ^4^7} ^ 

^2r^» *M fl*H*r ^jjflAlE-KCl) */iE^ ^%HR1)^ 7]o> ^4, ZL5dcfl, €• 

7]^^]B\(C1) ^ ^^(Rl)-g: ^ 371) ^]^V-BS. ^^^7171- -g-O^H & _ 

€3 #^ ^JE.(V2H] €- 7)^ 71^^^^ tiolTfl 5^ Ajjr-^ £1711 ^i]A)7l 

<2i> £ 2^r ^a}^ rc 7^ -f-nf ^(low-pass filter)^ <a ^1- £^4. 

7-^ ^ 3£e] <*A] 7i%V!-( R l ) R 2 ) ^ ^3flAlEi(Cl)^ #6|j o^>o} -g-^o] ^ 

4^1cf. ttJ-EH, ^§>^ ^SJ-^ -g-^ £- 7 j flSfl/^ 7^J-(R1 ( R2) ^ 7]Sl)AlEKCl)^ 

M- ^r£S] o^o} ZL ^ol ^4^14. ^ uflofl^ ^Jo]-, £-T£o] 44 

*i*J-£r 30~100% ; 7i2flA|E^ 10~30% 7}^ ^2r*>7ll SjES. -g-^" 
* ^71 7i^-om- T^AlE] ^7>S1 ^-^ol ^Jl^tf. ^ti>^ 0.5. iL^Hr 
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1020030012813 #^ ^^>: 2003/4/22 

^^lSit S^Rrdl, Ti^H^o] ^ ^°-3-$= 5. 3^1 S.*\& c^HJ^o.^. 
^$13 7>^*V o] Z ])o)^ o)^.S}^r ^ o] ^o] Af-g-^cf. 

^, £ 3°fl w>sq- ^o], 5HsflAlEH-(Cll~Cln)^- ^JL ^Sj-JL, 4 

^^AjE^l <g^^ ^*l(SWl~SWn)» -£r/^_Hf- CLiM , THsflAl^^* S^*Vcf, 

£. 3^1 £Al^| ^*ll:(SWl~SWn)3]- i^^-i-(SWl-SWn)^- ^H*}- 

7) «lH#(Bl~Bn)^- *>H.S S)S.7> ^Sfl*H, ^ 

^sflAl^^^ ^7} T^A"^ ^ ^ *)]o] «1B ^1 ^*fl ^ltb^^-. 

W}^ ^o], ^eflofl^ ^%>olu|- ^2j)AlE^ ^o. ^^.7]. 
^E^ ^-Aj-£ 2 ^s>7l7> ^ ) JE*> ^ iflofl e ^ 7-j^ol4 

3.4*1, €33 ^^Hr -g-^l^Ml ^H*Rr ^17} ^A^>cf. 

^*>3 ^7l# #^ ^ °±JL, ^-^oiq- ^ofl o)^ 

°j5X)^i &-§- ^2)-^ -g-^l^Tfl ^ 
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1020030012813 #^ ^7}: 2003/4/22 

^ ^s)-^ afl^^M ^3*>^ ^Ei^Ai, <y^^i # 

A oM ^Ei; £ Ajjr-g. ^A]^>J1, ^-71 S^^H ^ 

El *fl<H€ ^*Rr ^E|a] *)H7l«- ^til^-cf. 

<27> tif^-^gj-ylsL^, Aj-7) ^E^Ul ^71 ^7}- <?J ^ 5) Jl , 

<28> 4 V 7l 7l#^ 4^1 3* ^Jl 

^<*M ^5)-^ ^T^H #^ ^^§>^ 

H, ^SH= ^71 ^f-E] §^o] ^-E]Hlofl -§-#tt4. 

<29> W>^^>7lS^, Aj-71 ^E)ti] $]o]7)±r #3 -tlS* ^^l^Jl, ^ ^B) ^ 

<30> U|-ev a l^7l^^ > ^-7] ^H*1tt Aj-71 ^ ^cc^ 
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<3i> ^3}. ^-^^ o)^ £ ^a}o]1 ^S)^. 

°l*H^-7l ^SlH^r w>^tb ^Hl« °}H*Rr ^ 51^ ^ ^ 5L 

^■i- #41*1 ^ ^1^1^ *«Jtt %^3L^ ^-^tb Jf7fl» ^vacf. 

*IH 71(100) ^ ^E^ (400)1- S^-W. 

<34> -Elal ^1^71(100)^ ^ ^o} AlJr(CS)o11 -§-^>C^ ^ ^^(CLK)^ ^-B) 

(duty)!- 2i^}^ ^ ^IH^ #§}(DC_CLK)-t- lHJtb4. M -ils(CLK)^ 50% 
7}xm 51 °1 y|-^-^s>r4. 50% ^1- 7>x]fe ^l^(CLK)^ sHefll 

^ *V sH^ll ^Ti^l *>*l*Hr t>l#°l 50 %ol 

^Isojcf. =e] #^(DC_CLK)51 4^01 £ 5 ofl TEAl^r}. o]§ ^S*}^, ^-E] 

*ll <>m #^(DC_CLK)^ -^-E]^ Ton/Ts °lt}. £ 5 ofl^ Ton ol Ts ^ 1/2°1^, 50% 
^E| Ai^o)^. ^f-E] #^(DC_CLK)^r SJ^ cfl^icf ^ wfl o]^-c) 

<35> ^Ei(400)^ JL<^ -f-3j- ^EiS.^, THKRI), Tl^l^Bi(Cl) ^ ^*1(SW)» 

7i3flAlEi(Cl)^- <^ ^(VIN) #3 ^°0-(V0UT) iiJ= Afojofl o^^^cf. ^ 

%HR1)^ ^*l(SW)^r #^ ^(VOUT) ^JEl^ 3*] ^(ground) A >°H1 ^ 
=1^. ^H*l(SW)£r ^-Ejtil ^l<H7l(100)^^ ^-El z\)o]Q #^(DC_CLK)ofl 
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1020030012813 #3 ^7}: 2003/4/22 

<36> £. 42f 7-RKR1H1 ^*](SW)» ^bJ-jI ^^^(SW)l- ^ *1H^ 

#^(X_CLK)^1 Sl*H #3 #<y-(V0UT) i^EL^i «!- 5}^.^ ^ 7 > 7^ 

(Z0UT)# ^l^H- ^ SZtf. 

<37> £ lij- ;£oj ^*J-(Rl)ofl i^^7> ^S^l ^ T^o)^ ^ ^oj- i-cofl^ 

J±^r ^^(ZOUT)^ 4^-^ «r*Hl m- 
<38> VOUT 

<39> ^7H, VOUT^r #3 icELSl ^<y-o] j L) H^- T^KRlHl 

<40> av^, £ 4sq- ^°1, t^H^ #*KDC_CLK)°11 i^^^r 3H3.St\ ^ 

•f, #^ ^(VOUT) iiH-^H w>^iLTr -^7> ^%KZ0UT)^r 4^-^14 ^ 



<41> 



ZO^ VOUT = VOUT = VOUT (JLl. \=R\ (JLz. \ 

2i 



<42> <^7H, VOUT^r #3 in.— ^ ^^JI, Iavg^r *HKRlW ^^^i^l^, 

Il£ ^*1(SW)7> ^ 3X% nfl 7^J-(Rl)ofl Jrs^ ^ojcf. ZL^JCL, Ton/Ts^r ^3 

<43> £ 4 ^ s) S o)lAi i^^(SW)7> ^ nfl, ^ Ton ^1?! <|J nfl , ^(Rl) ^ 

'11'^ ^l^-7> * S.JL, ^^(SW)7> ^ nfl^ 7^%Vo.S. 0^1 iH££ ^ £ 

it Iavg^ II ^ff-7} Ton/Ts wis. i?fl^^€^ 3* 1M1 ^ ^cf. , 

2 ofl nj-e} ^El aflo^ #^(X_CLK)sl ^f-El «1 (Ton/Ts )» 
(Z0UT)» ^ 
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< 44 > £ 4^ fl S ofl^ ^E] aflo^ #5}(DC_CLK)^ ^E} al(Ton/Ts)7l- fojf^ 

^(Z0UT)7> 71*1.5.3. ^ ^^-(Rl)-g: AV-g-SMS- ^7\A ^.S^ €- *11M ^cf. zl^je. 
S., ^ ^o^^ #e}(DC_CLK)sl ^j-E] #0]^ 3. «H nj-ej- sKzOUT)°l 

JELS «Je|(400)^ ^tx|.^S- aflo^ ^ 014. 

<45> ^*J-^ i^^^^ 0^0} s.^^. s^Rr ^3 A^%: 3- 

<46> S !^ ^joflA-l Cl=10pF, Rl=10kQ3. ^^s>^, £ i<sj ji^ ^-4^Ei^ *> 

# ^^HrCfc)^ 34 £t}. 

<47> 11 

3] 2*&R1 S C1 ~ 27islOAr S 10p * l eMHz 

<48> nj-e^, 5. i6\] ^Ei^ -4- *.^cq ^^.(Bode plot)£- £ 6«fl 51 a] 

€ w>4 ^tf. £ 12] JL<3 H7l (magnitude) t^s] 44 ^-o_ 
5.3. , 500kHz^ A>o]:s}-(sign W ave)» ^*}7fl Sl^ #^ 4^)£r -10.5dB 

<49> 



201og|ro»v)|=201og[-^]-101og[n-^J ] 
4] 2 %l^00*201o g g]-10.c g [l + (M)] 



<50> o]«iofl^ > £ 4 cH) J7Q3 -f-J^Ei 7^ 5^1 a] e] (Cl)sJ- ^*J-(R1) 5L lofl £ 

T^l^KCD £ *WR1) AA % 0 A*\n ^JL, ^ *H€ S^(DC_CLK)4 

^B] HIS 10%, ^ Ton/Ts= 25n/250n=l/103. ^^tb 7>^tbcf. ^el^S, 5- 4<i 

5 A] 5} ^Ei4 ^(RD^r ^Tll^^ofl o^afl 10H fl ^ 0)^-^0. ^.^ £. 

4^ *£b\$] ^4^( fc )^ 54 Qo] !60kHzS ^o>^o> ^4. 
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<51> 1 ! 

f ° 717\ 2 rt sio/tsiosio^ # 1 60it/fc 

a^isl^-lsci 



<52> £ i°fl ^IJ:^ ^-Utr 500kHz^ A>oijq.» £. 4<^1 £ 

5)3.^1 7}*}^* nfl, 4# ol-g-^H #3 4^ 3.711- ^1^^ -0.4dB^ 

lOdB 7>^^ 3.71 iolTll ^ ^ojcf . 

<53> ^-71 AH>^- ^-°l<5)-7l ^*fl, £ 1 ^ £ 4£] S\3,°\] 500kHz^l 7>o]^i- oj^§>^* 

rtflo} ^^ 2}-^^- FFTCFast Fourier Transform)*}^. ^ ^47} £ 7^ S. 8°11 £Al^ 

t}. 5. 7^r £ 1^ ^Hl 500kHz^ a>o]3)-1- oj^^ji, n. nfl ^ ^ FFTCFast 

Fourier Transform) tr t-t^tMH , .£ 8^r 4^1 500kHz^l A}ol3j~i. 

*}5l, zl nfl^l FFTCFast Fourier Transform)*!: M-^ 1 }. ^7^, x 

^ ^4^, y^^r #^ AjS^ 371 » dBS. X ^ t£ ^Jolcf. 
<54> ofl^ ^cfls. 500kHz^l Ai ^ #^ 37^ ^SHMl 10dB^ *r°l-I- 

t\. h?-bH, S^^^ ^4, £ 4^1 5L^=1 w>sq- ^-oi ^^1(SW)21- Ai^r ^7}- 

5lS^o.S 10«fl ^ iTll^^^cf^ #0] trl-EH, 

Ai ^ 5^°1 ol^oi^^- 10 wH ^)<U^^s_^ x}t£ ^^7} 1/105. ^4Qt}. JEE 
9^ £ 4<H1 JEAl^ -g-^ i4Bf^cf. 
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1020030012813 #^ 2003/4/22 

<55> ^tgo} ^Alofl^A^ +?))<Q^igSL£.^ , ^s}-^ -§-^-1: S^*> 

<56> £ 4 ofl £ a1^ ^! ^Al^ofl rcj-s £ 8o]1 a >4 ^-o] *}JE. 

H# (harmonics)^: ^3*1^ *r 5W. n °l-JHr ^-^o] ^ aJaHHI u)-m. 

-^^Hrtil A>-g-<g 4^ SW)7> olAj-^o] ^*l7 r o>^eJ- 0.18um ^-^^1 

^ H^^l^Ei(M0S transistor) ^$\*}7} ^}-%-^9X7] ^°}^.- 
<57> slsl^ H^I^e] A>-g-f-o. S >H] 3^ ^^7} #^ ^^2). Al^Vofl 

#°l7] fl*H*l3r £ 13^1 ^ 4 ^Alol)^ ^-o] ^ ^(fully 

differential) ^*Kr ?H w>^-^^cf. £ ^-^^ ^4 ^aHH tfl*IHfe -f 

<58> £ 10-^ *j) 2 trfs. <ys)oli iTfl^^^l ^2}-^ *Q 

E]ti] ^|<H 71(100) ^ €^(500)S Sf-tr^f. 

<59> *=E]ti] ^ 0^7] (100)ir £ 4oll 5*1^ ^lc>|7l(100)2f °<)7}*\ # 

<60> ^(500)^ 7i^^^E-1S.A-l ( 7-^l-(Rl,R2) > ^SflAlEi(Cl), ^ *1 (SW) ^ ^ 

71 (510)1- i^-trcf. ^■y-(VIN)^ 7-l%KR2)* ^r7l(510)£) ^-(-)^7>^ 

^^^^f. ^^AlEKCl) ^ ^*KSW)^r ^71(510)^1 «-(-)^7>2f #^ ^<a-(V0UT) 



29-13 



1020030012813 #3 2003/4/22 

^2= *}o]o\] ^^s. <£%S\v\, ^^-(Rl)^- *\ ^aflAlEi(Cl) g i^^(SW)ofl 

^^S. <S^€4. ^^l(SW)fe ^1^71(500)^1^ #^£l^r ^E} *M£ #§i 

(DCJXKHl -§-#*H 7fl^l^cl-. 
<6i> ^. m^o) ^ 2 -*JaH<M^ ^^1(SW)7> ^sflAlBKCD^l *1H5. ^^i}. refHl- 

El (500)^1 ^5H- -§-^-ol ^el-^lcl-. 

<62> £ n^- -Eltil ^H^l^l H T^ofl* ^oM]*>7fl SlSSolcf. o]f ^- S ^> 

^, ^El«l ^1^71(100)^ l-^##( 110)31- xl<2^*Kl20)«- s^-W. #^#l-(iio)£- 

#^ ^>(CK)S. #5} a]J:(CLK)7> ^^Sl^L, E)3! ^ 7> ( RESET) S.^ 4]Jl(CLK)-I- 
^ Al^h ^l<^*j- ai^(DEL_CLK)7> ^^Sl^L, <g3 3r*KD)5.^ *l^#<y-°l ^^51 

^ D t^tfo]c}. *l<S^7Kl20)^r ^El aflo} ^(CSH -g-#*H #3 ^1^(CLK)» 
^3 *1# *1<3*H £ 11°1H *l<3^i*Kl20)£r ^-7fl2l (121, 122)1- °1 

-g-^H ##*1 ^El ^fl<H ^IJl(CS)^ ^^£1(121,122)21 ^l^Al^ aflo^Tl] 

(DC_CLK)2l ^-E)^ (121, 122)2} ^^^1^1 ^^(121, 122)21 

*l^m£r 9j*|Ei(121, 122H ^17>£1^ ^% #<y-g- ^t}7]l^ 5£^ ^1^^(121, 
122)o11 jLS^r ^Ifi-^-fr S^^LS.*! ^H^T ^ 5^. 
<63> £ 12^ ^2} z\] 3 ^HH ^7il^^^| cq^. ^5}-^ 

°i ^l* M- El- i4l^ S^ojcl-. ^. ^si ^ 3 ^ahhi rcj-s. ^1 <%X\ ^E)ul ^H7l 
(100)21- ^EK600)« i^-W. -^Elwl ^H7l(100)^ £ 10*fl 5IAl4g *}<4 ^^^>o S 
£ 12<HH^r ^^tK ^Ei(600)2l ^2 ^AHl^ slE^ (500)21 ^>^>cl-. 
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cfo> xH^£- £ 12°lHfe- ^*)(SW)7> ^j*IMeKC1WI afl^S ?H o>q^, 

*i*J-(RlHl ^^^Hr 

^, ^(Rl) ^ ^^(SW)7> ^71(610)^ -^-(-)^>^- #^ ^(VOUT) 2nJ= 

A\o)6\] O^^H, ^sflAlEiCCl)^ 2\^5L ^(Rl) ^ ^ *1 (SWH1 

Xll ^HH^ wVsq- ^o] ^(600)^1 ^*Hr ^A] ^-^4. Xl 2 

^0^0] ^>ol^ O. ^ 2 ^]Al^^ 3g E ^ o] = o_ J7^5^ Olj7 ^ ^3Z)-^nV XH 3 
^dl «l«fl Xl 3 ^*Hm o]^3E. 2 ^ ^ Olcf. 

<H M-E}^^ £^°14. Xl 4 *^HH n}= Xl^7l 

(100) £ € el (700)1- iWfetfl, ^E]wl XH 71(100)^ £ 10^1 £a1<£ h}<4 ^^*>s. 

^Ei(700)^ JL^ S\SS t^€*=K ^Ei(700)^ 

(R1.R2), ^3flAlEl#(Cl, C2), ^H*1(SW1, SW2)#^g- i^cf. Xll 7]tf*>]^(Cl)$= 3 

«3 ^ #^ i^=2}- hH«H^ *V°Hfe Xll ^^(Rl)^ Xll ^*1(SW1)7> 

miS. <&.&z\JL, aHo^ ^<y-(VBIAS) i^-EL A>olo]]^ *)12 ^*J-(R2)^ 

X12 ^^1(SW2)7> 21^^ <a^^4. 

^(VIN)^ ^^^=1-^ "^SU #^JEL» -§-*fl #^ ^(VOUTH ^3 
tifolcX^ ^oj- ^^.ofl ol7>£l^ w)-oH^ ^^(VBIAS)^- #^ ^^(VOUT)^- «H 
<X^Kr Xll ^ XI 2 ^*1(SW1, SW2)^.^ ^ £ M(DC_CLK)°] 

29-15 



1020030012813 #^ <Qx\: 2003/ '4/22 

°i H-b^tt s^ojcf. «v^4 *fl 5 ^ahh 4^ -E^til ^1^7) 

(ioo) ^ ac 5is.(8oo)i- a^feiHi, ^3*1 *n<H7i(ioo)*r s. i<h s^m 4 

AC 7i#^ s)5L(800)^r <^ ici=S ^14^ ^ ^ ^lS(VIN)^ DC A]7]*\ 
JL ^4 ^sHr AC ^-g^ #3 ^-EL(N0)S Jl^ -g-4 ^44 

^^§- *Vtt #^ ic=(N0)# 4i^4 DC ^U-^-S. afolojAg}^ ^-4. 

AC 4*13 s] S.(800)^ AC ^sIMBKCl) ^ wM°l^ 4^.(810) -I- 3Lf"tH}, 

s]^(810)^ i4*l(SWl), ^^(Rl), #^€(811) ^ S.^.^ Siffl4^4(M2)-& 
^^l(SWl)^ 7^(RlH <&&S\°] 4lKRl)^: ^Tfl^^Rr ^M" 

W. 

B^4^(M2)^ :=efl<?]4 71MB7}- 44^ = 4«h§. ^-4. 

£ii H^4^(M2)# Jl-L^ 4^4 H^4^i(M2)4 ?IMh 

ic=(Nl)S] DC 31^4 ^^4. s-2.^i H314^(M2)4 ^o]e^ 4%KR1) ^ ^3*1 
(SWl)-i- ^ 2r.= (N0Hl ^^S]^3, #4 ic^(N0)4 DC 2.^.^1 B€*l^ 

BKM2)4 TflolB i^EL(Nl)4 DC 4*H 
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<72> £ i 4 ofl ^X\Q 7HKRD ^ ^^l(SWl) nfl^Hl 3£ *11M ^>-§- 

#©1 igHj^c]-. 0^ Al^7> tij-olo]^ 3.(810) ^^^7] nfl^-ol4. <g 

3 ^i* #^7l Jfl*fl>M*r wM<^ 2)^.(810)^ e *13M *l~8-3*r 3°1 «>^" 

Aitltf. nj-BH, £ H^l jea]^ H>sf ^-o], ^^.6j| ^*1« ^^H, a XI 

^Tfl^^ilS.*) ^71 3^3^ ^ ^Cf. 5E*V, i? fl^^ol] Sl«fl 5] ^ 

31 S.^ol S^iLS.*], 71^31 AC l-7>^>^^ ^ ^^K^ °d 

^ ^IJLE -8-ol^Tll ^ ojtf 

<73> £ ^H#°1H O j2]o}^ 3^3. ^^Sl^ ^3*lfe 

(off) 7^J-ol ^*1 s 2-£.^ ^^£l^ ?W yl-BJ-^i^cl-. +$\x\o\ _©_!£ 

Z\fQ.o) ^©jg, ^-g- ^o) Tl^lJl #5) ^^-ofl ^ 7,-!^ Wl>a^^<y 

ol ^>a.H 0 l ?l^m-. ^-51 -H, ifl^H < ?]7>5l^ ^-El *fl©^ #^(DC_CLK)^ ^ 

El nlfe #3 S>S>M ^ 311 °1*>7> S)£S. ^ t^^tf. 

^El *1H£ #^(DC_CLK)^1 ^El «17> ^-g:^ ^S^l #3 ^IJL^l t^s^s. tilefl^ 
#cH^^cHl, ol^ i^^7> -&(on)£H 5a ^ *«?HI #^ 4lJ:°11 ccfe^- 2-2.^ ^$1*1 ^1 
^ ^8°1 *Hl*>7ll wl^^S wl-^71 nflg-olcl-. i^^l^l ^( on ) *l:?>-§- 

W£ wlefl^H #<H#7ti ^cf. 

<74> ^- ^aHI^.^A-1 ^D}^ ^}6\] ^S]^ i^*]^ 5]^ofl^ 
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^3*1* S^Hr ^1^ ^ C}^ A]S ^5.7} ^ ^-71 ^.EL^f # 

^S.o11 ^«}] <g ^ ^JE-S^ #^ ^2=7} ^sqfe ^^Tr ^2=2} 

#3 lcH?2 ajjt ^jl ^Hi <^^- - oiq-. ZL oi-B-^ °g^AlJi7> i$l*l» ^-*H # 

^ 2^=5. ^^s]^ ^-f^l^ ^^r ^(continuous signal )7} OJX}. A]5:(discrete 

signal )S, nfl£-°lch 

^ S-^l <3 ^Ml» %JL3- A 4^^^^ <*\]*)^9l %°\] 

#2}*}^, 7l# ^-o>^ -f-^-o^ ^o. ol5.«-Ei Cfo^^V ^ ^ 

Bf ^AHl7> 7}^*}^ ^ Ol^^- ^Olcf. Itj-^Ai, -S- Sj-t^ 7l#^ ilS. ^ 

[^31 141 

£ 1^1 2]^, ^^ofl c^^Sl^ >^*H ol7l-Sl^ #^°1 

S^^^, ^eli ^7>i- e ^1<H^ ^ ^T, #^ 

51 ^ El til -f-e>ol 3)-^- ojsr}^ i^SAi ^ iflollA-1 ^ ^ <5l-7l o]^ o. A o >tg-^ 3. 

^£ f-oii ^ «n fe- °jsi^^ #-a- -s-omTfl ^ sat}. 

^^^S^, 4l*}# S^Rr S\sL9) ^51-^ -§-#-§- ^*Kr 



29-18 



1020030012813 #^ 2003/4/22 

SE^b It^H ^ *fl<HH ^^tb ^-e] wi 

ofl o]«fl^ ^E);EL5. oj^DjA gj-cq £^ ffit V a7fl -o_] ^ oj^ ZL ^ J1) ^ ^ o) 

^ S^ofl S]*V ^gEi ^)cH^ yl^S] ^E] X|H wJ-^S-^cf HSZL2fln o l 

^ SL^-SRr 3\sL2] ^3}-^ -g-^ -g-o}^> 
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^ tfl^ *IM*H #3 IH^Rt ^5*1, 

afll ^^ol^ i^>;4 #7l *]]l ^S}^ *\^3. <3£SH ^-B] >flo1^ #^ofl 

s}*fl 7fl^l£l^ ^H*l;» S^-*Rr -*7l ^E-l; ^ 

^*Hr #*1. 
2] 

*fll*J-°fl &<H>H, #7] Xflo^lfe 

#3 #71 ^lS7> ^^SlJl, S]^ ^7>S #71 -tl^l- 7>1# 

^<atb *i<s ^is7v °g^si^ xf-^m ^ -a- ^ °.5L ^ ^ih 

*H1 ^ ^ol 3f-*l. 

3] 

^12^H1 $a<>H, ^-71 ^Elal ^H7l^ 

#71 Ajif #71 *l<3#Ji» ^*Kf T^^l-sLAi, ^El 

^)o] X]s.6\) -g-^a} ^l<a^m* S^Rr #71 ^l<g^>» 0\ 3E^*Rr 

^ ^^'Sl^ ^Tfl^^^l ^It!- ^^Hr *IH #*1. 

4] 
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5] 

<$7) ^71; ^"71 ^7)S] <^^7>Sf #^ i^JEL A>o]6l] ^ 7 |2)il 

3^ ^2 £ ^"71 ^#71 ^ ^^7>2f °m JuJEL AH ofl ^7l^O.S. ^ 

s)^- *113 ci it^H, 

#7] ^1 ^7>af ^-7] i^l^T ^7l ^71^ ^>Sf ^"71 #^ i^JEL 

A>o]oll 31 ^ S ^^^^ ^-^-^-S. <5>^ ^ Oj^ oil ^ ^r*Hr -5-^ ^1 

[3^8" 6] 

^7} A}1 <&*\Q£l 4l7>^ T^SflAlElolJl, 

A oM ^12 ^ ^3 O j3]oii ^7f^ T^ej-O] ^-g. E^jO S 3}^ ^O}^ i^OJ^oH 
7] 

^•71 *fll ^ ^13 :£7Rr 7-l^VolJ7 ( 
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& ^^Hr 
8] 

^11^1 &<H>M, ^ *)H£ ^ejs} =Elfe 

[3^8" 9] 

^1^1 &<>H, ^7} 

^ *IH 
10] 

^1^1 S^l, ^71 ^^1^ 

*\3L ^£.3] 51 Cf^ ^1^1 ^3L7> ^-fofl^ ^-71 2r:.EL<2}- #71 #^ i^EL^ 
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[%^^ 12] 

^ ^]S^ ^ tfl^Sl *tf7^H #^ *1JL«- iH^Rr 

±.7}\Q <#7) 2)15. ^f-E] aflo^ s-^ofl 7 j)^ 

^-7] ^E] XH€ *M*Hr ^ti] ^o]7l« ^t>)^ ( 

^-71 Jg B ]9] AV 7 ] -E] ajjo^ §^0} ^E]tilofl -§-#<s}-^ ^-i- 

iTfl^ofl ^T^Hr "5-^- Xl<H 

13] 

Xll2%H SU^I, ^71 ^E]H] XH^^r 

#3 A Jlt ^1^1, ^f-E] X|<H A] Sol] -§-#*H ^E] XH€ 

^*Rr 3* ^ iTfl^^ofl ^tb ^T^Hr ^ XH 

[^^^ 14] 

XU2%H1 91°]*], ^7} ±.$\*}±= 

15] 

xii2^m ^-71 ^^1^ 
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*1. 
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